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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a small 
connection loss even in the case that the length of hold 
of a fiber stub depending on a sleeve 4 cannot be 
sufficiently secured, by shortening the fiber stub 3 to 
miniaturize an optical receptacle and an optical module 
using it. 

SOLUTION: With respect to the optical receptacle and 
the optical module using it, the rear end part of the fiber 
stub 3 which has an optical fiber 2 fixed to a through hole^— >£J 
of a ferrule 1 is fixed to a holder 5, and the sleeve 4 is 
fixed to the front end part of the fiber stub 3, and a slit 4a 
of the sleeve 4 is formed on the front end side of the end 
face of the fiber stub 3, and thus the connection loss is 
made small even when the overall length of the fiber 

stub is made as short as possible, so that the small-sized optical receptacle having a 
satisfactory repeated reproducibility of the connection loss is realized. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the optical receptacle characterized by this sleeve forming a slit only in a tip side from the 
apical surface of the above-mentioned fiber stub while fixing to the holder the back end section of the 
fiber stub which comes to fix an optical fiber to the through tube of a ferrule and fixing the sleeve to the 
front end section of the above-mentioned fiber stub. 

[Claim 2] The optical module characterized by equipping the sleeve and the opposite side of a fiber stub 
in an optical receptacle according to claim 1 with a light corpuscle child. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical module which used an optical receptacle and 

this. 

[0002] 

[Description of the Prior Art] The optical module for changing a lightwave signal into an electrical 
signal contains light corpuscle children, such as semiconductor laser and a photodiode, in a case, and has 
structure which leads an optical fiber, and introduces or derives a lightwave signal. And PIGGUTE of 
structure which attached the optical fiber when roughly divided into the optical module - There are two 
kinds, a RU mold and the receptacle mold which connected the connector by attaching a fiber stub. 
[0003] The example of a receptacle type light module is shown in drawing 3 . An optical fiber 2 is fixed 
to the through tube of a ferrule 1 with adhesives, the fiber stub 3 is formed, this fiber stub 3 is fixed by 
press fit or adhesion with a holder 5, a sleeve 4 is put on the perimeter of the fiber stub 3, shell 6 is fixed 
to a holder 5 by press fit or adhesion, and the optical receptacle is constituted. And the case 13 which 
contained the lens 12 with the light corpuscle child 1 1 is joined to the end face by the side of the fiber 
stub 3 of an optical receptacle, and the optical module is constituted. 

[0004] On the other hand, the optical connecter 20 side is equipped with the ferrule 21 which built in the 
optical fiber 22, and derivation installation of the lightwave signal to an optical module is performed by 
inserting this ferrule 21 into the sleeve 4 of the above-mentioned optical module, and making the end 
face of a ferrule 21 contact the end face of the fiber stub 3. 

[0005] Moreover, the bore of a sleeve 4 is making it the almost same dimension as the outer diameter of 
a ferrule 1 and a ferrule 21 , and making it print each other, or making it press fit of 1 or less Kgf, and 
holds the outer diameter of a ferrule 1 and a ferrule 21. 

[0006] Moreover, ferrules 1 and 21 are cylindrical shapes-like, adhesion immobilization of the optical 
fibers 2 and 22 is carried out in the core, and mirror polishing of the end face of ferrules 1 and 21 is 
carried out to an optical fiber and coincidence. The outer-diameter tolerance of ferrules 1 and 21 is **1 
micrometer or less, and the concentricity of the through tube of an optical fiber is an about 1 -micrometer 
very precise component. In order for there to be a core which is the diameter of about 10 micrometers 
which a lightwave signal spreads in the optical fiber of a core, to connect a core and a core and to realize 
few connection conditions of connection loss, the fiber stub 3 by the sleeve 4 and the maintenance 
condition of an optical connecter 20 are designed by stability and high degree of accuracy. 
[0007] Only the above-mentioned optical receptacle is shown in drawing 4 . 

[0008] The fiber stub 3 is fixed to a holder 5 by press fit or adhesion, a sleeve 4 is put on the perimeter 
of the fiber stub 3, and shell 6 is fixed to the holder 5 by press fit or adhesion. In order that end-face 3a 
which contacts an optical connecter 20 may reduce the connection loss at the time of contact, it is the 
shape of a curved surface with a radius of curvature of about 5-30mm, and end-face 3b of the opposite 
side is made into the about 4-10-degree inclined plane in order to prevent that the reflected light returns 
to a light corpuscle child. 
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[0009] Since the miniaturization of an optical module is called for for the purpose of high density 
assembly and the above-mentioned optical receptacle is miniaturized in recent years, shortening the 
overall length of the fiber stub 3 as much as possible is performed. 
[0010] 

[Problem(s) to be Solved by the Invention] However, as shown in drawing 4 , it becomes impossible for 
maintenance die-length L of the fiber stub 3 by the sleeve 4 to fully have secured the overall length of 
the fiber stub 3 to 4.5mm or less by the shortened optical receptacle, and maintenance of the fiber stub 3 
by the sleeve 4 became unstable, and when contacting an optical connecter 20, there was a problem 
which a mutual optical fiber does not stick completely but worsens connection loss. 
[001 1] Moreover, since the maintenance condition was unstable, whenever it contacted the optical 
connecter 20, the maintenance conditions of the fiber stub 3 by the sleeve 4 differed, and there was a 
problem which worsens repeatability of connection loss. 

[0012] Furthermore, since the maintenance condition was unstable, the gap arose in contact sides with 
an optical connecter 20, and there was a problem from which a blemish may be given to the end face of 
an optical fiber 2, and derivation installation of a lightwave signal becomes impossible. 
[0013] 

[Means for Solving the Problem] While this invention fixes to a holder the back end section of the fiber 
stub which comes to fix an optical fiber to the through tube of a ferrule in an optical receptacle in view 
of the above-mentioned problem and fixing a sleeve to the front end section of the above-mentioned 
fiber stub, it is characterized by this sleeve forming a slit only in a tip side from the apical surface of the 
above-mentioned fiber stub. 

[0014] Moreover, this invention is characterized by constituting an optical module from having 
equipped the sleeve and the opposite side of a fiber stub in the above-mentioned optical receptacle with 
the light corpuscle child. 
[0015] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below. 
[0016] As shown in drawing 1 , this invention fixes an optical fiber 2 to the through tube of a ferrule 1 
with adhesives, and forms the fiber stub 3. Apical surface 3a of the fiber stub 3 In order to reduce 
connection loss with an optical connecter, it is made the shape of a curved surface with a radius of 
curvature of about 5-30mm, back end side 3b makes it an about 4-10-degree inclined plane for the 
reflected light to return to a light corpuscle child, in order to prevent, and the overall length is set to 
4.5mm or less in order to shorten as much as possible. Furthermore, the back end section of the fiber 
stub 3 is fixed to a holder 5 by press fit or adhesion, press fit immobilization of the sleeve 4 is carried 
out at a point, shell 6 is fixed to a holder 5 by press fit or adhesion, and the optical receptacle is 
constituted. 

[001 7] And as shown in drawing 2 (a) and (b), rather than apical surface 3a of a fiber stub, a sleeve 4 is 
preparing slit 4a only in a tip side, gave elasticity to the sleeve 4 and has managed connection with an 
optical connecter to press fit of 1 or less Kgf. 

[0018] As for the bore of a sleeve 4, it is desirable to make 5-20 micrometers small compared with the 
outer diameter of the fiber stub 3 here in order to carry out press fit maintenance of the fiber stub. 
Moreover, as for the thickness of a sleeve 4, it is desirable that it is 0.2-0.8mm in consideration of the 
chip and the workability of a sleeve. 

[0019] Edge 4b in which slit 4a of a sleeve 4 is not contained is making the bore of a sleeve 4 smaller 
than the outer diameter of the fiber stub 3, and carries out press fit maintenance of the fiber stub 3. A 
certain thing of the die length of the shaft orientations of edge 4b is desirable 1mm or more here in order 
to carry out press fit maintenance of the fiber stub. 

[0020] Moreover, as for the configuration of the pars basilaris ossis occipitalis of slit 4a, it is desirable to 
make a corner into the shape of a curved surface, or to make the whole pars basilaris ossis occipitalis 
into the shape of a curved surface, in order to prevent the breakage at the time of processing, and the 
width of face of slit 4a has 0.2- 1 .0 desirablemm. 

[0021] Moreover, since the die length to which a sleeve 4 holds the fiber stub 3 becomes short when slit 
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4a is deeply formed exceeding apical surface 3a of the fiber stub 3, fixed reinforcement with the fiber 
stub 3 is not fully maintained. Moreover, since it is hard to manage connection with an optical connecter 
to lKgf when slit 4a is in 2mm or more tip side from apical surface 3a of a fiber stub, as for slit 4a, it is 
more desirable than apical surface 3a of the fiber stub 3 that it is in less than 2mm. That is, as for the 
distance A from the pars basilaris ossis occipitalis of slit 4a to apical surface 3a of the fiber stub 3, it is 
desirable to consider as the range of 0<=A<=2mm. 

[0022] Thus, in order to carry out press fit maintenance of the fiber stub 3 in edge 4b of a sleeve 4, when 
an optical connecter 20 is made to contact the fiber stub 3 even if maintenance die-length L of the fiber 
stub 3 by the sleeve 4 is not enough, maintenance of the fiber stub 3 by the sleeve 4 can fully be secured, 
and a small optical receptacle with little connection loss can be realized. 

[0023] Moreover, the ferrule 1 consists of ceramic ingredients, such as a zirconia and an alumina, and 
the sleeve 4 consists of ingredients, such as a zirconia, an alumina, and copper. Mainly in consideration 
of abrasion resistance, both the ferrule 1 and the sleeve 4 consist of ceramic ingredients, such as a 
zirconia, in many cases. Furthermore, in order to weld a holder 5 with a case as an optical module in 
many cases, it consists of an ingredient which can weld stainless steel, copper, iron, nickel, etc. Stainless 
steel is used mainly in consideration of corrosion resistance and weldability. Since shell 6 does not need 
to consider abrasion resistance and weldability, broad ingredients, such as stainless steel, copper, iron, 
nickel, plastics, a zirconia, and an alumina, are used. In order to mainly double a holder 5 and a 
coefficient of thermal expansion and to raise dependability, stainless steel is used like a holder 5 in many 
cases. 

[0024] Furthermore, in order that less than [ Ra0.2micrometer ] may be desirable as for the surface 
roughness of the outer diameter of a ferrule 1, and the bore of a sleeve 4 and the bore tolerance of the 
outer diameter of a ferrule 1 and a sleeve 4 may acquire low connection loss in consideration of insertion 
nature, ** 1 micrometer or less is desirable, the maintenance die length of the ferrule 1 by the sleeve 4 
has 1 desirablemm or more, in order to hold certainly, and in order to hold certainly, as for the 
dimension of the ferrule 1 by the sleeve 4, it is desirable to design so that it may become press fit of 1 or 
less Kgf. 

[0025] When it constitutes an optical module using the optical receptacle of this invention, as shown in 
drawing 3 , the case 13 which contained the lens 12 with the light corpuscle child 1 1 is joined to the end 
face by the side of the fiber stub 3 of an optical receptacle, and the optical module is constituted in it. 
[0026] According to such an optical module, by having shortened the fiber stub 3, an optical receptacle 
is short and can consider as a small optical module as a whole. 

[0027] Moreover, in order to weld a case 13 with a holder 5 in many cases, it consists of an ingredient 
which can weld stainless steel, copper, iron, nickel, etc. Stainless steel is used mainly in consideration of 
corrosion resistance and weldability. 
[0028] 

[Example] Here, the optical receptacle of this invention shown in drawing 1 was produced. 
[0029] As shown in drawing 1 , adhesion immobilization of the optical fiber 2 is carried out, the fiber 
stub 3 is formed in the through tube of a ferrule 1, press fit immobilization of this fiber stub 3 is carried 
out with a holder 5, press fit immobilization of the sleeve 4 is carried out around the fiber stub 3, press 
fit immobilization of the shell 6 is carried out at a holder 5, and the optical receptacle is constituted. 
[0030] The overall length of the fiber stub 3 is 2.5mm, and the ferrule 1 and the sleeve 4 were formed by 
the zirconia, and they carried out [ they formed a holder 5 and shell 6 by stainless steel, and ] press fit 
maintenance of the sleeve 4 so that the distance A of the pars basilaris ossis occipitalis of slit 4a and 
apical surface 3a of the fiber stub 3 might be set to 0mm. 

[003 1] On the other hand, as an example of a comparison, by the same dimension as the above, the 
quality of the material, and the approach of assembling, as shown in drawing 4 , the optical receptacle 
which put the sleeve 4 was prepared for the perimeter of the fiber stub 3. 

[0032] About each, the connection loss at the time of making an optical connecter 20 contact the fiber 

stub 3 was evaluated. 

[0033] 
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[Table 1] 
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[0034] Consequently, in the example of a comparison, to connection loss having been an average of 
1 . 1 8dB, it was set to an average of 0.27dB, and it was checked by this invention example that 
connection loss can be reduced sharply. 

[0035] Furthermore, connection loss was repeatedly evaluated using the same sample, and the repeat 
repeatability which shows the difference of maximum and the minimum value was evaluated. 
[0036] 
[Table 2] 
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[0037] Consequently, in the example of a comparison, since the maintenance conditions of the fiber stub 
3 by the sleeve 4 differed whenever it contacts an optical connecter 20, to repeat repeatability having 
been 0.90dB, it was set to 0.09dB and it was checked by this invention example that the repeat 
repeatability of connection loss is sharply improvable. 
[0038] 

[Effect of the Invention] As mentioned above, according to this invention, it sets to the optical module 
using an optical receptacle and this. While fixing to a holder the back end section of the fiber stub which 
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comes to fix an optical fiber to the through tube of a ferrule and fixing the above-mentioned sleeve to 
the front end section of a fiber stub By having formed the slit in the tip side from the fiber stub end face 
of this sleeve, even if it shortens the overall length of a fiber stub as much as possible, connection loss is 
small, and a small optical receptacle with the sufficient repeat repeatability of connection loss is 
realized. 



[Translation done.] 
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[0022] Z<D£ot,Z. XV-^4l,zXl7r^^X 
7730ffiJ^g$L*<-h8-C^<Tt. X 'J -74 COS 
S?4btCT7r-<A-7.773^flEAff»tl)3t^. 7r 
4 A7773fc#3*:?72 OfcSftStfJfclBL XV- 
74fcJ:&7 7^A'77730ffi8£+#«I&U « 

[00 23] 7x^-/Hte>^3^7\ TfrS. 
-r^fO-fe? 5 -y 7*m*»4>ft->T*J 0 . X 'J -74 

±Kt4W»«tt*#*LT. 7x^-/H&tfxy-7 
4tt#fci>/P3-7*i;*H: 5 5 y 7tt^*^=5r& i i: 
gfc*^7*5ti3frexx-/t^ LT7-Xt$ 



&t®mz%&ix. XT>\sxm\^tih. yi 

fyUX, SI. 0c. --y^/k 7"5X?-y7. ^3- 

^7*5*: Pitt, XT>VX*m^tihZttf%\\ 
[0024] St, 7x/P-/H7>y-|-gi:Xy-74<D 
rt€W)laiiaSa:#Att*#*LT. RaO. 2jumjy 
Trt*a£L<. 7x;U-;Hco?hSi:7.'j-74^g 
4S^ffl^8»tS*cfcflSfc*>, ± 1 janttTtfa* L 

«JW&fc*>fc. 1 mmJJUyWa* K . X y-74 fc 

<ki>7 x;i^-;i/ i n^mmmtzom-thtitbiz. 1 k 

g f laTOEACfr* «t a MM"* d k #g* U*. 
[0025] *%Wcr)%\/*7??ll>£m^X% : tiSz. 
-^flBSt**^*. 03fc^f<J:dfc3l£H:7*77 
;u^7r'fA*x77*3ffl!lo»ffifc, 3iat?i ltuyx 

1 2£JRiWU:^-Xl 3£&-£lT3frE^-/I^« 

[00 26] £OJ3fc*tS>*-A*:J:*iar, 
A'X77*3£?1< LT$)-i.J:i:^^«J: , ). ftHr7-7?^ 
A 5 S< , £ftk LTyM03t ; e> 7 x-;Wk-ri»c:i^"c 

[00 271 7-71 3ti*;l^5kJWW*i 
Xy-yUX^ m. ft. -■y^/l'&i'cOigig 

x^yi^xtfffl^fts,, 

[0028] 

[33101] ZZX\ 01^t*»Bfl«?)3eu-fe777^ 

[00293 01 teSrf J: o izy x/l—;P l <0Sil?Lt 
3l£7 r a' 2 7 r ^'7 7 7 3 

U Cl07r^A*7773Sr^7'5TffAiISL. 7 
r^A'7773^Ht7'J-74S-JEAll^U. i^x 

[00 303 7 7-0<7.7730£il(22. 5mmT\ 
7x/L— ;H txV-y4\,t=J)Va~TX'm®.L. t^i 
75, ^x;t-6«7f y^XT^L. 7';-74ti, 
7U-y h4a<7)iS^i:7r'fA'7773<7)5 l c;ffiaD3ak 
7>SESt A* { Ommt^SJ:-? Lfe . 

[00 3 1 3 -73. itl^Ji LT. ±ietHtm tf 
K, ffl^4T7Tar. E94tz^J:dlc. 7r^U? 
73 colfffltCX y -74 S-«^3feH:77 7;P^fflS 

[003 2]*hWifco^T, yrMW7'3b% 
3*7^2 0^S*S*fc||W>J8«HH*«rfF«Lfc. 
[00333 
[*13 
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(#<a dB) 





hb lx m 


-fc- vjfr no ^ ire ir>| 

^ re rJj ^ jom wl 


1 


0.95 


0 .3 U 
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1 .32 


0 .20 
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0.91 


0.2 3 
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0.85 


0.42 


c 
0 


1 K 7 

1 .0 / 


n 9 a 

U x o 


I 6 


1.43 


0.1 3 


! 7 


1 .0 2 


0.1 1 
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0.98 


0.37 
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i .24 


0.27 


1 0 


1 .48 


0.29 


¥® 


1 .1 8 


0.27 



[0034] *<o*s3i. imm-citmmm&tf^ i . 

1 8 d B T'£> r> tz oic*f L . ^BflHteCTTti^fe; 0 . 

2 7 d B \<Zt{: 0 . *&=1g*lfibfe£(£«-e£ * i t «qs 

[0035] 5g£l^-^yr^£^vC«9>IUf gg« 



[0036] 
[£2] 

C«<tt dB) 
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1.12 


0.20 
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1.21 


0.22 
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0.31 


0.21 


4 


0.39 


0.19 
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1.03 


0.20 
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0.88 


0.22 
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0.79 


0.23 
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0.33 


0.28 


9 


1.18 


0.23 


10 


1.09 


0.20 


SSE1£(i&:*:-g>K> 


0.90 


0.09 



[0037] -e<7>t£n, imm-cuft? ? 2 o £ i 
KwzttL, *%pmmmTno. o9dB^o. ± 

[0038] 

imnowzk) &.±cr)£oiz. ^wMzMi. Kis-t 

7f>9)i>tZ\tl*m^tz%*: : J3.-MZii^X, 7 x.)V 
-rt*> JGKUafc 7 r A a*£ ix % h 7 r A a** ? 
7V>&lgg|5£ */l^fcH5g L , ±1£X y -7*£ 7 r -f A 



^7*^^^s-^-r&. 

[01 J *IMHO«Hs7 , ^^^*«t1lrIHHT**. 
[02] *W*%V>ft\s*7?9Mzm^®n^)-7' 
LTfc 0 , ( a ) HtiEIHBL ( b ) ttWBHT* 

l>. 

[03 ] H&W&ftU-feT-^/PSBfrt ^'a-Zl^t 
[04 ] ^*^Hr7*^^;WS-^tBrffl0-C*>5. 
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1 : Vx/l-lb 
2 :%7tA* 

3 : 77^U?y 
4 : 

4 a : A'JvhgB 



[013 



4 b -.ma 

5 : -fcivy 

6 : ^i/U 

2 0 :±a*?i> 
2 1 : 7x/MI/ 
2 2 :*7T^< 
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